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(57)Abstract: 

PURPOSE: To prepare steel excellent in strength, toughness and weldability, by adding an element for 
enhancing strength to carbon steel while applying two- step heat treatment to the resulting steel under a 
specific condition. 

CONSTITUTION: In especially using steel containing 0.14W0:16% C, Si <0.5%, 0.95W1.10% Mn, 0.1W0.2% Mo and 
0.02W0.08% V as a large cast steel material, this cast steel product is heated to and held at 900W950 0 C to 
form an austenite structure and, thereafter, the heated cast steel product is cooled by air or oil to prevent 
the deformation thereof caused by quenching. In the next step, the treated steel product is heated to and 
held at 620W680 0 C as second heat treatment and, thereafter, gradually cooled by furnace cooling to restore 
the ductility and toughness of the material quality to prepare steel having high strength, high toughness and 
excellent weldability and suitable for cast steel for a large welded structural member. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 

examiner's decision of rejection or application 

converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision 
of rejection] 

[Date of extinction of right] 

Copyright (C); 1 998,2000 Japan Patent Office 



http://www1.ipdl.jpo.go.jp/PA1/result/detail/main/wAAAa01534DA359136451P1.htm 



© B*m<ft&Fr cjp) @<&wf tami&ffl 

© ^ m 4f l*F ^ $g (A) 0S59— 136451 

i^'Jie-^ ffl^M#^- Hgfn59^(1984) 8 H 6 O 

CBA 7147 — 4K 

7147-4 K 2 



@^ m HS58— 11735 

©fcH & HS58C 1983)1 H27B 

sMmm^mm i # i 



G£ 3 H) 

fti^rfTtSOMBT 1 # 1 -f- = M 
®hj m A = fgSX$H*5^± 

m^spwEBE^rt 2 re 5 
#1^ 



5e ?a z> * *fc 

«f S<f if * e> m tffl 

(1) A fit it T C o. l 4 — o. j e * , Si o. s * J£L 

~F . Ml 0. 9 5 ~ J. 1 * . Ho 0. I ~ 0. 2 « , V 

0.02 — cos*. 3s6B5i K SS K Fej5« f> & A 

(2) KttJiTCO.14—0. 1 6 ik , sit f *« 
T . MnO. 95— 1.1*. Mo a I ~ 0. 2 * . V 
a o 2~a o 8 #, m n W. tt) KL F<ii>>> b ft 'Z> 

item £ 9 0 0 — 9 6 0 CK««fKffi^nStt 

»*«s-i-si»io«na«)eK6 z 0 — 680 



ffl 8 « i- I. t ffi Jfi s ft 4 W 5 i8 L T 6 ft jj: , -t 

oiffiffisffiE-i-sftje,, »B#»Aitri 

Tfc £ . 96t(ISt4»K, <t 3* fl£ fl- 4> <d 
C * 5: J£ « B<? B ( ti«Siit } c Oft ft* o 

*X«U±EK*Mfle«A «r » ft L . SB E . 

-J- 4 *> *> . *»5M;ROi4i S&i'tJ, 

111 St » tfc -T C a l 4 — a i s * . Si o s * fei 

T. MnO.9 5 — l. l#. Mo0. I— 0.256. V 

0. 0 2 56 - 0. 0 8 S6 . aEH«S05K fe« 

(21 2 & tt T C 0. 1 4 - o. 1 6 * , Si 0 S tan; 
MnO. 9 6 — i. i 56 , Mo 0. 1 — a 2 * . V 0.0 25* 



-0. 0 8*. BttKKMIC Fa* £,*&«■«: 
t* 1 IftfflSSiaa. K K 6 2 0 ~ 6 8 0 "C 

k & ft & & ft ar ffi -) m 2 ftftust fi 5 t 
. t t^aitsseeKKii. » <w «< © s» & 

fiO . Ni . Cr . Cu * -t -f n o. o s ?6 Jfet T K. 

*- m JC & . ««»!!« J:|fi Llno 4 * . ^ £ 
( C + Mn/O+Si/24 + Ni/4 0+Cr/5+Mo/4 

P0.0 4*JMT. SO. 0 « »tf 7 i tfcttJIS 
G S 1 O Z( 197 8 )<DSCW49©«.ffia: 

*tu-r**rffli.a* 0 s * . i& j& sa a= k: sa u 
-c . i^r hoaaie t fla jk i o o - jso 

( dee/h ) B It # # 1 L, < , -*©0i5*?B¥ftO'tS|5 
«• ft fit » 1 > f * ft i 1 hSKilllKtilD 



«IS)B359-13K451 (2) 

c wt $ it <&> m m. 7t * t & & * y f ? * v- + 

■^^iB^LtKftftirrHiS*. 31 M <? 

-Tit. © « H: s>i » <fc u . S » « n c « < 

* S „ *'»«Mtt ] I S G s ) o zoscw 

* 9«IO*ftta?tfO*OT. -t © # «l 
ffi K ffi b . _h RR o. i e * t -t 4 „ — 7J . o. j 4 

* * « r ii . ^ s>»»io£«ffli«i 7 , 

9< h - -r ^- < ^©^a6■ffl«l < i : -r-^,ci7*^-c 

6 & < * £ © T . Cttai 4 ~ a 1 s £ £ fig 5£ 

Mod C iz m •& U . «&KL*CX,-CffiJ6ffi. ffit 

L BS K - ? <f I- K t£ i£ t£ -S -fr . -t -f v f h 

«rSBO»*i.»4/t*ictto. j * » i H T * 
i . — s Moti. KAftgftjcjtTreicr, o. 2 * 



«£ , t Mott a » ~ o. ! < iKSfi, 

v i«K i j? c <t«s#u-casi4iiatt©i» 

fttamts^aaftiSiii, *a o •» « a if m 

&. * ft ± -It & Tl & X & Z> , m 3 Z> 3» * * •(# 
& 7t * K.tt O. 0 2 #.« J:,tHf T j> 5. — . V 
tttJAHttSrP)±-fiSSR4!0't 0. o 8 # £ 

<ttio tt^-C. V tt a o .2 ~ o. o 8 * KISS, 

-r i o 

Mnht 7*54 i- *a m * i* ca as l. , » m ta tst * 

■ffi <t * -fUj K 7 * 5 f h^fet't KIK: U T 5Si 

l£il»l±1-47cStfc4z)i, Hi 2 O «) # % « 4 

ft * K tt a 9 s *«i*J!TJ,4„ - S J I S 
©S?J8ffi£8«HiH.<Gs j o 2 © S C W 4 9 & 

6 3 >»£«*«*8S«©8lfWJ:i>Jtl«4:i.i * 

«3*i*4e «£ r, X . Mnfct 0. 9 5 ~ J. 1 # 
KRSti. 



-r *;& 7 * 5 < h*ocoBiiS»<!(67u. ss 

* © » «C fc ■ « o 0ceiJti-fS*«#*4 
» « • C tiAt»*f 4 i * - * ? ^ hsi 
8 s - ris 18 *: L . 56KXO'BIfa©<aTK:Sf^.-ri 0 

, -r . is i atftfflisoastt s o 0 ~ 

tf *» »> *>> . * S«j§% fc«)g Stf i.Kia i * £ , 
<D «f £fl iZ Itt KlSSt 4 a 

ffa StffiffilSrciciflt, <S t£ . n & & igi 
ffi 5 « 4 ft J6 k: (1 6 z 0 . C J6A Jt © JtlQ «k .-C 



6 8 0 

ffl » a; m L . 

AS & V «B 13= 
OSK H'i 2 o 

a? I a? it fp. -r 

« i o ffl M W 
-t O B K ffl V> ft 

* it . <a a « 
m & & <s i o 

9 0 0 — 9 6 0 

*. i> i h ?jn «i at 
m t. u * *• jl . 

& SB «E -r 6 2 0 
1 * ft 9 l 

ife <o i* xs as IE 
<> © t * i o 

<5i Jc <D i *c J7 
8 Si t S > ft (9 
t <' *L 4 O -C . 



*T aj <t «b & « & m * it u t a 

~ 6 B 0 C tt K S f 4 . 

«as?. e>3|i:5§?»ieaos«iKs^Ji: & * 

K t* <D S £ tt 1 6 0K,T*£„ 

ft o i » 5 D 

0 ~ 1 5 0.d«|/hO »b ait T 

c -s -c «. aa l ' sc i -t * v t> 

« K 1 0 0—1 s 0 deg / h O ft 
~ o » »CiT»SLi»t*l 
» ( 1 5-3 5 deg/h 

. K & W Z> V} <M & v <z> *t> t& 
K I A H . 5-B fi£ . .gfi. m & K. 



iet as -c * * 0 



& 2 m a tt » a s. 









56 


o c«W . 


* * ffi 






3 2. 6 






3 8. 5 


5 3. 4 


3 3. 2 


6 4 


*5£W«2 


S 2. 8 




2 7. 2 





